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The genetic heritability of PD is estimated at around 24-60%, but studies
examining this have treated samples of European ancestry as a collective.
● Historical trends, however, ﬁnd that Northern and Southern tribes interbred
between 440 and 1,080 CE; this leads to 2-100 diﬀerent genetic ancestors in
Europe today that are overlooked in these studies.
● This has resulted in a geographic divide in PD prevalence, where SE Europe is
presumed to be at higher risk that NW Europe. However, this still does account
for country-level variation within these larger regions.
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● PCAs are commonly used to account for geographic variation like this, but
they mask variation at speciﬁc chromosomes – to ﬁnd chromosome-level
variation, local ancestry calculations (LAC) must be used. These have
previously been used to identify novel risk loci for groups such as Latinos in
other conditions, but not for any group in PD.

This study is thus the ﬁrst to apply LAC to PD, identifying variants that
emerge diﬀerently across regions, but speciﬁcally at the chromosomal level.
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Research Objective
Locate variants that amplify risk to PD and track their presence at the
chromosomal level across diﬀerent geographic regions.
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Diﬀering risk was found between diﬀerent geographic regions – and particularly so at
the chromosome level.
● Each individual obtained ~34% of ancestry from North Europe and ~66% from South;
determined by setting FIN and TSI as proxies.
● Variants were signiﬁcant on chromosomes 4, 6, 15, and 17 for North Europe and 15 and 16 for
South Europe. This suggests that variants on chromosome 15 are not inﬂuenced by geographic
variation, but others variants on other chromosomes are.

Data from 16 independent PD GWAS cohorts totaling ~40,000 individuals were
merged, harmonized, and pruned with the 1000 Genomes Project (in Linux
environment); this produced a ﬁnal variant set of 540,000+ variants.

● LAMP-LD and PLINK were then used to build a hidden-Markov model that
conducted a two-way LAC; logistic regression was performed for the ﬁrst 10 PCs.

Figure 2. Quality control (QC) results and cross-validation
error (CVE) calculation for merged dataset. A) Measure of
heterozygosity (presence of two distinct alleles at one locus);
cluster around 10% which was removed after QC. B) Measure
of chromosome data missing; cluster around 10-20% which
was removed after QC. C) Measure of sample data
missingness; cluster around 0%, so not removed after QC. (A),
(B), (C) ultimately removed around 400,000+ variants for a ﬁnal
set of 140,301 variants. D) CVE obtained for K=1 to K=20, with
K=14 (CVE = 0.554) displaying best separation of populations.
K=14 was then used for the global admixture analysis, with
K=13 and K=15 as additional references.
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● This merged set was then passed through quality control (QC), checking for
inbreeding, missingness, and population substructures. This reduced the analysis to
140,301 variants, enough to run ADMIXTURE, which found most signiﬁcant individual
ancestries at K=14 (with p < 0.05 and Fsp > 0.15 as signiﬁcance threshold).
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Figure 1. Global admixture analysis on the European population of the 1000 Genomes and PD GWAS datasets. A)
Plots from K=3 to K=15 (K=1 and K=2 too insigniﬁcant to display substructures); indicates shifting ancestral proportions,
with K=14 displaying the most evident trends. B) ADMIXTURE plot for K=14. Each stacked line indicates an individual in
the sample, and a greater abundance of color represents a stronger role in ancestral variation. Enumerated as follows: 1
(Control), 2 (Case), 3 (GBR), 4 (CEU), 5 (FIN), 6 (IBS), and 7 (TSI). FIN displays an extreme ancestry from the North (seen
through the signiﬁcant presence of the color white). C) Manhattan plot for North Europe; signiﬁcant SNPs (a type of
variant) found on chromosome 4, 6, 15, 17. D) Manhattan plot for South Europe; signiﬁcant SNPs found on
chromosome 15 and 16. E) Projection plot of (B) showing split between North Europe (NE) and South Europe (SE); teal =
NE and red = SE.

In the future, this study’s data will be merged with the POPRES data to consider twelve additional
countries in Europe; we will also assess if one’s ethnicity creates a similar diﬀerential risk.
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